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(54)  PROPELLING  FORCE  APPLICATION  APPARATUS 

(57)  A  propelling  force  application  apparatus 
wherein  a  cylindrical  push  member  the  front  edge  of 
which  is  brought  into  contact  with  a  propelled  member 
and  which  is  equipped  at  least  around  the  inner  periph- 
ery  on  the  rear  side  thereof  with  a  female  screw  is  sup- 
ported  by  a  stationary  casing  in  such  a  manner  that 
revolution  round  the  axis  thereof  is  inhibited  but  move- 
ment  in  the  axial  direction  is  permitted,  a  bearing  mem- 
ber  for  enabling  a  rotary  shaft  to  rotate  round  the  axis 
and  thrusts  and  supports  the  rotary  shaft  is  interposed 
between  the  proximal  end  of  the  rotary  shaft  having  a 
male  screw  meshing  with  the  female  screw  on  the  distal 
end  side  and  the  casing,  and  a  spring  for  urging  the 
rotary  shaft  in  the  advancing  direction  of  the  push  mem- 
ber  is  interposed  between  the  casing  and  the  rotary 
shaft.  An  effective  friction  diameter  d-|  between  the 
rotary  shaft  (7)  and  the  bearing  member  (8)  is  greater 
than  an  effective  diameter  d2  of  the  meshing  portion 
between  the  male  screw  portion  (7a)  and  the  female 
screw  portion  (18)  so  that  a  drastic  retreat  of  the  push 
member  due  to  the  drop  of  the  frictional  coefficient  due 
to  an  extended  use  can  be  reduced  to  minimum. 

FIG.1  
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Description 

FIELD  OF  THE  INVENTION 

5  The  present  invention  relates  to  a  propelling  force  applying  device  comprising:  a  pushing  member  formed  into  a 
cylindrical  shape  having  a  front  end  abutting  against  a  propelled  member  and  formed  with  an  internally  threaded  portion 
in  an  inner  circumference  of  at  least  a  rear  end  thereof,  the  pushing  member  being  so  borne  by  a  stationary  casing  that 
the  pushing  member  is  inhibited  from  rotating  on  an  axis  thereof  but  allowed  to  move  in  the  axial  direction;  a  bearing 
member  interposed  between  a  base  end  of  a  rotary  shaft  having  at  a  leading  end  thereof  an  externally  threaded  portion 

10  screwed  in  the  internally  threaded  portion  and  the  casing,  for  supporting  the  rotary  shaft  in  a  thrusting  manner  while 
allowing  the  rotary  shaft  to  rotate  on  an  axis  thereof;  and  a  spring  interposed  between  the  casing  and  the  rotary  shaft 
for  urging  the  rotary  shaft  in  a  direction  to  move  the  pushing  member  forward.  More  particularly,  the  present  invention 
relates  to  a  propelling  force  applying  device  which  can  suitably  be  used  as  a  tensioner  for  applying  a  constant  tension 
to  a  cam  chain  for  driving  the  camshaft  of  an  engine  in  a  motorcycle  or  a  four-wheel  automobile. 

15 
RELATED  ART 

This  type  of  device  is  already  known  in  the  prior  art,  as  disclosed  in  Japanese  Patent  Application  Laid-Open  No.  2- 
66354. 

20  When  this  propelling  force  applying  device  is  used  for  a  long  time,  there  may  occur  a  reduction  in  the  frictional  coef- 
ficient  between  a  rotary  shaft  and  a  bearing  member  and  on  the  threaded  faces.  As  the  frictional  coefficient  drops,  the 
rotary  shaft  may  be  rotated  to  retract  a  pushing  member  rapidly  by  the  reaction  coming  from  a  propelled  member,  and 
due  to  a  reduction  in  the  tension  of  a  cam  chain,  there  is  a  possibility  to  cause  a  noise  infrequently  as  the  case  may  be. 
It  is,  therefore,  necessary  to  prevent  the  retraction  of  the  pushing  member  even  with  a  reduction  in  the  frictional  coeffi- 

25  cient  after  a  long  time  use.  In  this  construction  of  the  prior  art,  it  is  necessary  to  pay  attention  to  the  manufacture  preci- 
sion  and  the  like  of  the  components  including  the  internally  threaded  portion  of  the  pushing  member  and  the  externally 
threaded  portion  and  base  end  of  the  rotary  shaft  has  to  be  enhanced  so  as  to  prevent  the  reduction  in  the  frictional 
coefficient. 

The  present  invention  has  been  conceived  in  view  of  the  background  thus  far  described  and  has  an  object  to  pro- 
30  vide  a  propelling  force  applying  device  which  can  prevent  the  rapid  retraction  of  the  pushing  member  as  much  as  pos- 

sible  even  with  a  reduction  in  the  frictional  coefficient  after  a  long  time  use. 

DISCLOSURE  OF  THE  INVENTION 

35  In  order  to  achieve  the  above-specified  object,  according  to  the  present  invention,  there  is  provided  a  propelling 
force  applying  device  comprising:  a  pushing  member  formed  into  a  cylindrical  shape  having  a  front  end  abutting  against 
a  propelled  member  and  an  internally  threaded  portion  in  an  inner  circumference  of  at  least  a  rear  end  thereof,  the 
pushing  member  being  so  borne  by  a  stationary  casing  that  the  pushing  member  is  inhibited  from  rotating  on  an  axis 
thereof  but  allowed  to  move  in  the  axial  direction;  a  bearing  member  interposed  between  the  casing  and  a  base  end  of 

40  a  rotary  shaft  having  at  a  leading  end  thereof  an  externally  threaded  portion  screwed  in  the  internally  threaded  portion, 
for  supporting  the  rotary  shaft  in  a  thrusting  manner  while  allowing  the  rotary  shaft  to  rotate  on  an  axis  thereof;  and  a 
spring  interposed  between  the  casing  and  the  rotary  shaft  for  urging  the  rotary  shaft  in  a  direction  to  move  the  pushing 
member  forward,  wherein  an  effective  frictional  diameter  between  the  rotary  shaft  and  the  bearing  member  is  made 
larger  than  an  effective  diameter  of  the  screwed  portion  of  the  externally  threaded  portion  with  the  internally  threaded 

45  portion.  As  a  result,  it  is  possible  to  increase  the  allowance  for  the  frictional  coefficient  to  lower  to  the  limit  at  which  the 
rotary  shaft  is  rotated  in  the  returning  direction  by  the  reaction  coming  from  the  propelled  member,  and  thus  to  prevent 
the  return  of  the  pushing  member  as  much  as  possible  even  with  a  reduction  in  the  frictional  coefficient  due  to  a  long 
time  use. 

Moreover,  the  bearing  member  fixed  in  the  casing  is  comprised  of  a  cylindrical  portion  for  receiving  the  base  end 
so  of  the  rotary  shaft  rotatably;  and  a  flange  extending  radially  inward  from  one  end  of  the  cylindrical  portion  and  placed  in 

sliding  contact  with  the  base  end  of  the  rotary  shaft,  and  the  internal  diameter  of  the  flange  is  made  larger  than  the 
effective  diameter  of  the  screwed  portion  of  the  externally  threaded  portion  with  the  internally  threaded  portion.  Even 
with  a  variation  in  the  manufacture  precision  of  the  bearing  member,  therefore,  the  effective  frictional  diameter  between 
the  rotary  shaft  and  the  bearing  member  can  be  made  larger  than  the  effective  diameter  of  the  screwed  portion  of  the 

55  externally  threaded  portion  with  the  internally  threaded  portion. 
Moreover,  the  lead  angle  of  the  externally  threaded  portion  and  the  internally  threaded  portion  is  set  to  not  more 

than  1  1  .4  degrees,  As  a  result,  the  effective  frictional  diameter  between  the  rotary  shaft  and  the  bearing  member  can 
be  made  larger  than  the  effective  diameter  of  the  screwed  portion  of  the  externally  threaded  portion  with  the  internally 
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threaded  portion  so  that  the  return  of  the  pushing  member  in  the  state  of  a  low  frictional  coefficient  can  be  effectively 
prevented. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
5 

Fig.  1  is  a  longitudinal  section  showing  a  propelling  force  applying  device; 
Fig.  2  is  a  section  taken  along  line  2  -  2  of  Fig.  1  ; 
Fig.  3  is  a  diagram  for  explaining  a  force  to  act  upon  a  pushing  member  and  a  rotary  shaft; 
Fig.  4  is  a  diagram  illustrating  a  range  in  which  a  return  torque  is  positive;  and 

10  Fig.  5  is  an  enlarged  diagram  showing  the  state  in  which  a  flange  of  a  bearing  member  is  tapered  due  to  a  variation 
in  a  manufacture  accuracy. 

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

15  First  of  all,  the  propelling  force  applying  device  is  used,  as  shown  in  Fig.  1  ,  for  example,  as  a  cam  chain  tensioner 
for  applying  a  constant  tension  to  a  cam  chain  for  driving  a  camshaft  of  an  engine  in  a  motorcycle.  This  device  is  con- 
structed  to  include:  a  casing  5  fixed  on  any  equipment  (not  shown)  such  as  an  engine;  a  pushing  member  6  borne  by 
the  casing  5  such  that  it  is  inhibited  from  rotating  on  the  axis  but  allowed  to  move  in  the  axial  direction;  a  rotary  shaft  7 
arranged  coaxially  with  the  pushing  member  6  and  screwed  on  the  pushing  member  6;  a  bearing  member  8  fixed  in  the 

20  casing  5  and  supporting  the  rotary  shaft  7  in  a  thrusting  manner;  and  a  power  spring  9  interposed  between  the  rotary 
shaft  7  and  the  casing  5  for  urging  the  rotary  shaft  7  rotationally.  The  pushing  member  6  abuts  at  a  leading  end  thereof 
against  a  propelled  member  10,  which  is  in  sliding  contact  with  a  cam  chain  (not  shown). 

The  casing  5  is  formed  into  a  cylindrical  shape  having  at  a  rear  end  thereof  (as  located  at  the  lefthand  side  of  Fig. 
1)  a  flange  5a  extending  outward.  In  this  casing  5,  there  are  coaxially  formed  sequentially  from  the  leading  end  (as 

25  located  at  the  righthand  side  of  Fig.  1):  a  housing  bore  1  1  ;  a  mounting  hole  12  having  a  smaller  diameter  than  that  of 
the  housing  bore  1  1  ;  and  a  threaded  hole  13  having  a  smaller  diameter  than  that  of  the  mounting  hole  12.  A  not-shown 
plug  member  is  screwed  in  the  threaded  hole  13,  the  rear  end  open  edge  of  which  has  four  retaining  recesses  14  at  a 
circumferential  interval  of  90  degrees. 

The  pushing  member  6  is  comprised  of:  a  cylindrical  portion  15  arranged  coaxially  in  the  housing  bore  1  1  and  hav- 
30  ing  a  leading  end  protruded  from  the  leading  end  of  the  casing  5;  and  a  cap  1  6  fixed  in  the  leading  end  of  the  cylindrical 

portion  1  5  by  a  spring  pin  1  7.  This  cap  1  6  abuts  against  the  propelled  member  1  0.  Moreover,  an  internally  threaded  por- 
tion  18  is  formed  in  an  inner  circumference  of  at  least  the  rear  end  of  the  pushing  member  6,  namely,  at  least  the  rear 
end  of  the  cylindrical  portion  15. 

The  cylindrical  portion  1  5  is  inserted  into  a  through  hole  20  which  is  formed  in  a  central  portion  of  a  regulating  mem- 
35  ber  19,  which  is  formed  into  a  dish  shape.  On  the  outer  face  of  the  cylindrical  portion  15,  moreover,  there  are  formed  a 

pair  of  flat  faces  15a  and  15a  extending  in  parallel  along  the  axial  line,  and  the  through  hole  20  is  formed  into  a  shape 
matching  the  outer  face  shape  of  the  cylindrical  portion  15.  As  a  result,  the  cylindrical  portion  15  and  the  regulating 
member  19  are  allowed  to  move  in  the  axial  direction  of  the  cylindrical  portion  15  and  relative  to  each  other  but  inhibited 
from  rotating  relative  to  each  other  on  the  axis. 

40  From  the  circumferential  edge  of  the  regulating  member  1  9,  there  are  radially  outwardly  protruded:  a  pair  of  engag- 
ing  pawls  21a,  21a  which  are  circumferentially  spaced  from  each  other  by  180  degrees;  and  a  pair  of  engaging  pawls 
21b,  21b  which  are  circumferentially  spaced  from  the  former  engaging  pawls  21a,  21a  by  90  degrees  and  which  are 
made  narrower  than  the  engaging  pawls  21a,  21a.  At  the  leading  end  of  the  casing  5,  there  are  formed  four  retaining 
recesses  22a,  22a,  and  22b,  22b  for  retaining  the  engaging  pawls  21a,  21a,  and  21b,  21b.  A  stop  ring  23,  as  fitted 

45  around  the  leading  end  of  the  casing  5,  is  commonly  fitted  on  the  engaging  pawls  21a,  21a,  and  21b,  21b,  and  thus  is 
retained  by  the  retaining  recesses  22a,  22a,  and  22b,  22b,  so  that  the  regulating  member  1  9  is  fixed  on  the  casing  5.  In 
short,  the  pushing  member  6,  which  is  not  rotatable  on  the  axis  relative  to  the  regulating  member  1  9,  is  so  borne  by  the 
casing  5  that  it  is  inhibited  from  rotating  on  the  axis  but  allowed  to  move  in  the  axial  direction. 

The  rotary  shaft  7  is  comprised,  sequentially  from  and  coaxially  with  its  leading  end,  of:  an  externally  threaded  por- 
50  tion  7a  meshing  with  the  internally  threaded  portion  1  8  of  the  pushing  member  6;  a  journal  7b  having  a  smaller  diameter 

than  that  of  the  externally  threaded  portion  7a;  a  spring  engaging  portion  7c  having  a  larger  diameter  than  that  of  the 
journal  7b;  and  a  support  portion  7d  having  a  larger  diameter  than  that  of  the  spring  engaging  portion  7c.  In  the  mount- 
ing  hole  12  of  the  casing  5,  on  the  other  hand,  there  is  fitted  and  fixed  the  bearing  member  8  to  support  in  the  thrusting 
manner  the  base  end  of  the  rotary  shaft  7,  i.e.,  the  end  face  of  the  support  portion  7d.  Specifically,  the  bearing  member 

55  8  is  comprised  of:  a  cylindrical  portion  8a  press-fitted  in  the  mounting  hole  12  and  receiving  the  base  end  of  the  rotary 
shaft  7,  i.e.,  the  support  portion  7d  rotatably;  and  a  flange  8b  extending  radially  inward  from  one  end  of  the  cylindrical 
portion  8a.  This  flange  8b  supports  the  end  face  of  the  support  portion  7d  in  a  sliding  contact  fashion. 

Moreover,  an  effective  friction  diameter  di  between  the  rotary  shaft  7  and  the  bearing  member  8  is  made  larger 

3 
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than  an  effective  diameter  d2  of  the  screwed  portion  of  the  externally  threaded  portion  7a  with  the  internally  threaded 
portion  18.  In  order  to  satisfy  this  relation  di  >  d2  at  all  times  even  with  a  variation  in  the  manufacture  precision  of  the 
bearing  member  8,  the  internal  diameter  d3  of  the  flange  8b  is  made  larger  than  the  effective  diameter  d2  of  the  screwed 
portion  of  the  externally  threaded  portion  7a  with  the  internally  threaded  portion  18.  In  addition,  the  lead  angle  of  the 

5  externally  threaded  portion  7a  and  the  internally  threaded  portion  1  8  is  set  to  1  1  .4  degrees  or  less. 
In  the  support  portion  7d  and  the  spring  engaging  portion  7c  of  the  rotary  shaft  7,  there  is  formed  a  retaining  slit  25 

which  is  opened  in  the  end  face  of  the  support  portion  7d  and  engaged  with  the  inner  end  of  the  power  spring  9  sur- 
rounding  the  spring  engaging  portion  7c.  In  the  casing  5  at  a  position  corresponding  to  the  spring  engaging  portion  7c, 
moreover,  there  is  formed  a  retaining  slit  26  which  retains  the  outer  end  of  the  spiral  spring  9.  By  the  spring  force  of  this 

10  power  spring  9,  the  rotary  shaft  7  is  rotationally  urged  in  a  direction  to  move  the  pushing  member  6  forward  as  the  exter- 
nally  threaded  portion  7a  of  the  rotary  shaft  7  is  screwed  in  the  internally  threaded  portion  1  8. 

A  ring-shaped  washer  27  engages  with  the  spring  engaging  portion  7c  of  the  rotary  shaft.  Between  this  washer  27 
and  the  regulating  member  19,  there  is  interposed  a  spacer  28  which  is  formed  into  a  cylindrical  shape  surrounding  the 
pushing  member  6.  These  washer  27  and  spacer  28  act  to  inhibit  the  rotary  shaft  7  and  the  pushing  member  6  from 

15  moving  forward  when  the  propelled  member  10  is  not  in  abutment  against  the  leading  end  of  the  pushing  member  6. 
Here  will  be  described  the  operation  of  the  present  embodiment.  When  the  propelled  member  1  0  is  not  in  abutment 

against  the  leading  end  of  the  pushing  member  6,  one  end  of  a  not-shown  stopper  is  retained  by  the  retaining  slit  25  of 
the  rotary  shaft  7,  and  the  other  end  of  the  stopper  is  retained  by  two  of  the  four  retaining  recesses  14  which  are  formed 
in  the  rear  end  open  edge  of  the  threaded  hole  1  3.  Even  by  the  urging  force  of  the  spiral  spring  9,  neither  is  rotated  the 

20  rotary  shaft  7  nor  is  moved  forward  the  pushing  member  6. 
When  the  aforementioned  stopper  is  removed  with  the  casing  5  being  fixed  in  a  predetermined  position  and  with 

the  propelled  member  10  being  arranged  in  front  of  the  pushing  member  6,  the  rotary  shaft  7  is  rotationally  driven  by 
the  spring  force  of  the  power  spring  9  so  that  the  pushing  member  6  accordingly  advances  so  far  that  its  leading  end 
cap  16  comes  into  abutment  against  the  propelled  member  10  thereby  to  apply  the  propelling  force  to  the  propelled 

25  member  10. 
In  this  propelling  force  applying  device,  upon  reception  of  a  reaction  from  the  propelled  member  10,  the  rotary  shaft 

7  resists  to  rotate  mainly  by  the  frictional  force  at  the  screwed  portions  of  the  externally  threaded  portion  7a  and  the 
internally  threaded  portion  1  8  and  by  the  frictional  force  between  the  rotary  shaft  7  and  the  bearing  member  8,  thereby 
to  suppress  the  flapping  of  the  cam  chain. 

30  With  reference  to  Fig.  3,  here  will  be  described  the  forces  to  act  upon  the  pushing  member  6  and  the  rotary  shaft 
7.  When  the  lead  angle  of  the  externally  threaded  portion  7a  and  the  internally  threaded  portion  18  is  designated  by  a 
and  when  the  reaction  force  to  act  upon  the  pushing  member  6  from  the  propelled  member  1  0  is  designated  by  Q,  the 
frictional  angle  p  at  the  screwed  portions  of  the  externally  threaded  portion  7a  and  the  internally  threaded  portion  18  is 
given  as  an  angle  formed  between  the  vertical  reaction  N  to  the  screwed  portions  of  the  externally  threaded  portion  7a 

35  and  the  internally  threaded  portion  18  and  a  resultant  force  R  of  the  frictional  force  F  to  act  circumferentially  at  the 
screwed  portions  of  the  externally  threaded  portion  7a  and  the  internally  threaded  portion  18,  and  the  reaction  Q,  so 
that  the  frictional  torque  T-\  to  act  circumferentially  at  the  screwed  portions  of  the  externally  threaded  portion  7a  and  the 
internally  threaded  portion  18  is  expressed  by: 

40  T1  =  Q  •  (d2/2)  •  tan(p-a). 

On  the  other  hand,  the  frictional  torque  T2  to  occur  between  the  rotary  shaft  7  and  the  bearing  member  8  is  given,  when 
the  frictional  coefficient  between  the  rotary  shaft  7  and  the  bearing  member  8  is  designated  by  hi  ,  as  follows: 

45  T2=Q  •  n1  •  ( d ^ ) .  

Moreover,  when  the  torque  to  be  given  by  the  power  spring  9  is  designated  by  Ts,  while  the  reaction  Q  from  the  pro- 
pelled  member  10  is  active,  a  return  torque  T  indicates  how  much  additional  torque  should  be  applied  in  the  returning 
direction  to  the  rotary  shaft  7  to  rotate  the  rotary  shaft  7  in  the  returning  direction  and  retract  the  pushing  member  6. 

so  The  return  torque  T  is  simply  expressed  as  follows: 

T  =  T1  +  T2  +  Ts 
=  Q  •  (d2/2)  •  tan(p-<x)  +  Q  •  m  *  (d1/2)  +  Ts. 

55  Here,  the  reaction  Q  is  related  directly  to  the  drive  torque  of  the  camshaft  so  that  it  fluctuates  in  association  with  the 
drive  torque  of  the  camshaft,  but  will  be  treated  as  the  maximum  of  the  reaction  because  the  condition  for  the  rotary 
shaft  7  not  to  return  is  examined. 

In  the  above  Formula,  tan(p-a)  is  negative  for  a  >  p.  With  n  1  =  tanp  1  and  p  =  pi  ,  moreover,  the  Formula  is  rewrit- 
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ten  by: 

T  =  Q  •  (d2/2)  •  tan(p-<x)  +  Q  •  tanp  •  (d1/2)  +  Ts. 

5  Considering  that  the  reaction  Q  is  rather  high,  here  will  be  examined  the  condition  for  the  return  torque  T  to  take  a 
positive  value  (T  >  0)  simply  for  Ts  =  0.  For  T  >  0,  the  following  relation  is  necessary: 

d  1  •  tanp  >  d2  •  tan(a-p), 

10  that  is: 

d  1/d2  >  tan(a-p)/tanp.  (1) 

On  the  other  hand,  the  value  {tan(<x-p)/tanp}  with  the  lead  angle  a  and  the  frictional  angle  p  of  the  externally 
15  threaded  portion  7a  and  the  internally  threaded  portion  18  being  changed  are  plotted  in  the  individual  curves  of  Fig.  4 

so  that  the  ranges  satisfying  the  above  Relation  (1)  are  located  at  the  hatched  portions  of  the  individual  curves  of  Fig. 
4.  It  is  apparent  from  Fig.  4,  when  considering  the  situation  where  the  frictional  angle  p  becomes  smaller,  that  the  fric- 
tional  angle  p,  as  can  satisfy  the  Relation  (1),  is  smaller  for  the  case  of  d1/d2  >  1  ,  i.e.,  di  >  d2  than  for  the  case  of  d-|/d2 
<  1  ,  i.e.,  di  <  d2.  In  other  words,  when  the  frictional  angle  p  is  lowered  after  a  long  use,  the  rotation  of  the  rotary  shaft 

20  7  in  the  returning  direction  to  retract  the  pushing  member  6  can  be  more  easily  prevented  for  the  setting  of  d-|  >  d2  than 
for  di  <  d2. 

From  this  view  point,  the  effective  frictional  diameter  di  between  the  rotary  shaft  7  and  the  bearing  member  8  is 
made  larger  than  the  effective  diameter  d2  of  the  screwed  portions  of  the  externally  threaded  portion  7a  with  the  inter- 
nally  threaded  portion  18.  Thus,  it  is  possible  to  enhance  the  allowance  for  the  frictional  coefficient  to  drop  to  the  limit 

25  at  which  the  rotary  shaft  7  is  rotated  in  the  returning  direction  by  the  reaction  coming  from  the  propelled  member  1  0.  As 
a  result,  the  return  of  the  pushing  member  6  even  after  a  long  use  can  be  prevented  as  much  as  possible  to  prevent  the 
noise  in  the  cam  chain. 

The  internal  diameter  d3  of  the  flange  8b,  as  formed  at  one  end  of  the  bearing  member  8,  is  made  larger  than  the 
effective  diameter  d2  of  the  screwed  portion  of  the  externally  threaded  portion  7a  with  the  internally  threaded  portion 

30  1  8.  As  a  result,  the  relation  of  di  >  d2  can  always  be  satisfied  even  if  the  manufacture  precision  of  the  bearing  member 
8  is  varied  to  taper  the  flange  8b,  as  shown  in  Fig.  5. 

Here,  the  frictional  coefficients  at  the  screwed  portions  of  the  externally  threaded  portion  7a  and  the  internally 
threaded  portion  18  and  between  the  rotary  shaft  7  and  the  bearing  member  8  depend  upon  the  lubricating  state,  the 
surface  roughness,  the  presence  and  kind  of  the  surface  treatment,  and  the  working  precision.  These  frictional  coeffi- 

35  cients  generally  take  an  empirical  value  of  about  0.14  when  the  ordinary  oil  lubrication  is  presumed.  In  order  that  the 
return  torque  T  for  di  >d2  and  for  the  frictional  coefficient  of  0.14  or  less  may  be  T  >  0  when  the  frictional  coefficient  for 
the  ordinary  oil  lubrication  is  n  =  0.1  4,  the  necessary  condition  is  that  the  lead  angle  a  of  the  externally  threaded  portion 
7a  and  the  internally  threaded  portion  18  be  no  more  15.9  degrees,  as  apparent  from  Fig.  4. 

On  the  other  hand,  the  empirical  value  of  the  frictional  coefficients  is  about  0.1  when  the  used  oil  contains  an  addi- 
40  tive  for  lowering  the  frictional  coefficient  such  as  molybdenum  disulfide  or  when  the  surface  treatment  is  done.  In  order 

that  the  return  torque  T  may  be  T  >  0  for  di  >  d2  and  for  the  frictional  coefficient  of  0.1  or  less  when  the  frictional  coef- 
ficient  is  at  [i  =  0.1  for  the  lubrication  using  oil  containing  the  frictional  coefficient  lowering  additive,  it  is  necessary  that 
the  lead  angle  a  of  the  externally  threaded  portion  7a  and  the  internally  threaded  portion  18  be  not  more  than  11.4 
degrees,  as  apparent  from  Fig.  4.  Upon  deduction  of  the  aforementioned  Relation  (1),  however,  the  torque  Ts  to  be 

45  given  by  the  power  spring  9  is  simplified  as  Ts  =  0  so  that  the  lead  angle  a  satisfying  T  >  0  is  slightly  smaller  than  the 
value  obtained  from  Fig.  4.  By  considering  the  allowance  for  the  retraction  of  the  pushing  member  6,  however,  the  lead 
angle  a  can  be  practically  decided  from  that  obtained  from  Fig.  4. 

Not  only  when  the  used  oil  contains  the  frictional  coefficient  lowering  additive  but  also  when  it  is  considered  that  the 
mirror  surfaces  are  formed  after  a  long  time  use  at  the  screwed  portions  of  the  externally  threaded  portion  7a  and  the 

so  internally  threaded  portion  18  and  between  the  rotary  shaft  7  and  the  bearing  member  8,  it  is  estimated  that  the  fric- 
tional  coefficient  will  drop  to  a  level  as  low  as  that  which  is  obtained  when  the  used  oil  contains  the  frictional  coefficient 
lowering  additive.  The  conditions  of  di  >  d2  and  a  s  1  1  .4  degrees  are  effective  for  preventing  the  return  of  the  pushing 
member  6  after  a  long  time  use  as  much  as  possible  thereby  to  prevent  the  noise  in  the  cam  chain. 

Although  the  present  invention  has  been  described  in  connection  with  its  embodiment,  it  should  not  be  limited 
55  thereto  but  can  be  modified  in  various  designs  without  departing  from  its  scope  defined  in  the  appended  claims. 

For  example,  the  present  invention  can  be  applied  not  only  to  the  cam  chain  tensioner  but  also  widely  to  a  propel- 
ling  force  applying  device  for  applying  a  constant  propelling  force  to  a  propelled  member. 
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Claims 

1  .  A  propelling  force  applying  device  comprising:  a  pushing  member  (6)  formed  into  a  cylindrical  shape  having  a  front 
end  abutting  against  a  propelled  member  (10)  and  an  internally  threaded  portion  (18)  in  an  inner  circumference  of 
at  least  a  rear  end  thereof,  said  pushing  member  (6)  being  so  borne  by  a  stationary  casing  (5)  that  the  pushing 
member  is  inhibited  from  rotating  on  an  axis  thereof  but  allowed  to  move  in  the  axial  direction;  a  bearing  member 
(8)  interposed  between  said  casing  (5)  and  a  base  end  of  a  rotary  shaft  (7)  having  at  a  leading  end  thereof  an  exter- 
nally  threaded  portion  (7a)  to  be  screwed  in  said  internally  threaded  portion  (18),  for  supporting  said  rotary  shaft 
(7)  in  a  thrusting  manner  while  allowing  the  rotary  shaft  to  rotate  on  an  axis  thereof;  and  a  spring  (9)  interposed 
between  said  casing  (5)  and  said  rotary  shaft  (7)  for  urging  said  rotary  shaft  (7)  in  a  direction  to  move  said  pushing 
member  (6)  forward, 

characterized  in  that  an  effective  frictional  diameter  (di)  between  said  rotary  shaft  (7)  and  said  bearing  mem- 
ber  (8)  is  made  larger  than  an  effective  diameter  (d2)  of  a  screwed  portion  of  said  externally  threaded  portion  (7a) 
with  said  internally  threaded  portion  (18). 

2.  A  propelling  force  applying  device  according  to  claim  1  ,  wherein  said  bearing  member  (8)  fixed  in  said  casing  (5)  is 
comprised  of  a  cylindrical  portion  (8a)  for  receiving  the  base  end  of  said  rotary  shaft  (7)  rotatably;  and  a  flange  (8b) 
extending  radially  inward  from  one  end  of  said  cylindrical  portion  (8a)  and  placed  in  sliding  contact  with  the  base 
end  of  said  rotary  shaft  (7),  and  wherein  an  internal  diameter  (d3)  of  said  flange  (8b)  is  made  larger  than  the  effec- 
tive  diameter  (d2)  of  the  screwed  portion  of  said  externally  threaded  portion  (7a)  with  said  internally  threaded  por- 
tion  (18). 

3.  A  propelling  force  applying  device  according  to  claim  1  or  2,  wherein  a  lead  angle  of  said  externally  threaded  por- 
tion  (7a)  and  said  internally  threaded  portion  (18)  is  set  to  not  more  than  1  1  .4  degrees. 
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